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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a disposable 
nozzle adapter for intranasal spray containers and, 
more particularly, to a disposable spray nozzle adap- 
ter for intranasally spraying a viscous nnedical solu- 
tion in combination with a spray container. 

2. Description of the Prior Art 

In the treatment of rhinitis, medical sprayers or 
spray containers have widely been used to administer 
medical solutions to nasal cavities. Since any medical 
substances are absorbed easily through nasal mu- 
cous membranes, the intranasal administration of 
medical substances has attracted much interest re- 
cently for the purpose of systemic treatment. 

The sprayers or spray containers of the prior art 
generally comprise a pressurized container or a con- 
tainer with a manually-operated pump, and a spray 
nozzle fixed to the container. If such a spray container 
is applied for intranasal administration, especially, for 
collective administration of medical substances such 
as, for example, influenza HA vaccine, it is obliged to 
use the same spray container for a number of people 
as the container is filled with a medical solution sev- 
eral or several ten times the required quantity for a 
dose. This makes a filthy impression on the person to 
be intranasally administered and causes a danger of 
infection of diseases if any one of the group has an 
infectious diseases such as acquired immune defi- 
ciency syndrome (AIDS). 

An easy solution for these problems is to wipe or 
disinfect the nozzle of the container by a disinfectant 
each time. However, such an operation is trouble- 
some and remains a filthy impression unsolved. 

It may be a good solution to use a removable 
spray nozzle in combination with a spray container, as 
disclosed for example, in lying-open Japanese patent 
No. 60-85759 (corresponding to US patent 
4,801 ,093). This spray nozzle comprises a top-closed 
cylindrical external member with a central channel, 
and a substantially cylindrical internal member ar- 
ranged in the central channel of the external member 
to form a passage, said external member having a 
spray opening formed in the top wall of the external 
member and communicated with the central channel 
through one or more grooves carved on the inner sur- 
face of the top wall and through a cavity surrounding 
the spray opening. 

In use, the spray nozzle is fitted on a valve stem 
of the spray container with a manually operated pump 
to complete the spray unit, and a medical solution in 
the container is sprayed through the spray opening 



by operating the pump. 

This spray unit provides an excellent spraying ac- 
tion for a medical solution with a relatively low viscos- 
ity, but it is impossible to spray viscous medical solu- 

5 tions in finely divided particles. For example, if the 
spray unit is used for intranasal administration of med- 
ical solutions having a viscosity of 500 to 3000 cps, 
the solution is never sprayed in finely divided partic- 
les, but is ejected linearly like a jet because of its high 

10 viscosity. Thus, if the solution is ejected when the per- 
son breathes in, the solution would be sucked into the 
trachea and, worst of all, into the lungs. 

SUMMARY OF THE INVENTION 

15 

It is therefore an object of the present invention 
to provide a disposable nozzle adapter for intranasal 
spray containers, which makes it possible to spray 
viscous medical solutions into nasal cavities in finely 
20 divided particles of 20 to 100 nm at a wide spraying 
angle. 

Another object of the present invention is to pro- 
vide a disposable nozzle adapter for intranasal spray 
containers, which is easy to manufacture and simple 
25 to handle. 

These and other objects of the present invention 
are solved by providing a disposable nozzle adapter 
for intranasal administration of a viscous medical sol- 
ution in combination with a spray container, which 
30 comprises; 

a cylindrical body having at its one end a cyl- 
indrical chamber and at the other end a central bore 
for attachment of said spray container, said bore be- 
ing communicated with said chamber through a chan- 
35 nel; 

a rod provided on its one end at the least with 
a small-sized portion and middle-sized portion and 
arranged in the chamber of said body to form at least 
one channel between its external surface and the in- 

40 ner surface of said chamber; and 

a nozzle tip having a top wall and a cylindrical 
portion extending therefrom, said top wall being pro- 
vided with a central spray opening including at the 
bottom surface of the top wall a tapered recess, and 

45 swirl grooves extending from said tapered recess to 
the inner surface of said cylindrical portion, said swirl 
grooves having a cross-sectional area increasing out- 
wardly, the cross-sectional area of said swirl groove 
being 0.03 to 0.08 mm2 at the minimum, said nozzle 

50 tip being fitted in the opening of said chamber and en- 
gaged with the middle-sized portion of said rod to 
form an annular channel surrounding said small- 
sized portion and being communicated with said 
grooves. 

55 Particularly, the disposable nozzle adapter of the 

present invention is suitable for administration of vis- 
cous medical solutions with a viscosity of 500 to 3000 
cps and, especially, those containing at least one car- 
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boxyvinyl polymer as a thickening agent and/or dis- 
persion stabilizer and having a viscosity ranging from 
500 to 3000 cps. It is preferred that the spray opening 
of the nozzle tip has a diameter ranging from 0.2 to 
0.4 mm. 

In one preferred embodiment, the adapter body 
is provided on its inner wall with longitudinally extend- 
ing plural ribs which extend in parallel with the center 
axis of the body to form channels for the solution be- 
tween its inner surface and the rod arranged therein. 

In the present invention, the viscous medical sol- 
ution ejected into the adapter is accelerated while 
passing through the swirl grooves, whirled in its ta- 
pered recess of the spray opening and then sprayed 
in finely divided particles with a diameter of 20 to 100 
l^m at a wide spraying angle. Thus, the disposable 
nozzle adapter according to the present invention 
makes it possible to spray the medical solution in fine- 
ly divided particles even if the solution has a high vis- 
cosity ranging from 500 to 3000 cps. 

Since the nozzle adapterof the present invention 
is removably fitted on the nozzle of the spray contain- 
er, the adapter can be replaced with new one each 
time, thus making it possible to prevent the infection 
of deceases even when the intranasal spray unit is 
applied for collective administration of viscous medi- 
cal solutions such as influenza HA vaccine. 

The invention will be further apparent from the 
following description with reference to the accompa- 
nying drawings which show, by way of example only, 
one preferred embodiment thereof. 

BRIEF EXPLANATION OF THE DRAWINGS 

Fig. 1 is a side view of a medial spray unit with a 
disposable nozzle adapter embodying the pres- 
ent invention; 

Fig. 2 is a partial section view of a medical spray 

unit shown in Fig. 1; 

Fig. 3 is an exploded perspective view of a dis- 
posable nozzle adapter shown in Fig. 1; 
Fig. 4 is an enlarged perspective section view of 
a nozzle tip shown in Fig. 3; and 
Fig. 5 is a bottom view of a nozzle tip shown in 
Fig. 2. 

PREFERRED EMBODIMENTS OF THE 
INVENTION 

Referring to the drawings, there is shown a intra- 
nasal spray unit comprising a spray container 1 with 
a nozzle 2, and a disposable nozzle adapter 10 re- 
movably fitted on the nozzle of the container 1. The 
spray container 1 is of a well-known type and has a 
manually-operated pumping means (not shown) to 
discharge a viscous medical solution 3 contained 
therein. 

The viscous medical solution is incorporated with 



a carboxyvinyl polymer as a thickening agent and/or 
a dispersion stabilizer so that it has a viscosity rang- 
ing from 500 to 3000 cps. 

The spray nozzle adapter 1 0 comprises an adap- 

5 ter body 11 , a rod 20 arranged in a cylindrical chamber 
13 of the body 11 and a spray nozzle tip 30 fitted in 
the top of the chamber 13. 

The adapter body 11 has a cylindrical shape ca- 
pable of being inserted into nasal cavities, and is pro- 

10 vided at its lower end with a flange 12. The adapter 
body may have any other configurations, provided 
that it can be inserted into nasal cavities. The cylin- 
drical chamber 13 has, at its top portion, a widened 
opening 16 for attachment of the nozzle tip 30. The 

15 body 11 has a bottom provided with a central bore 18 
communicated with the chamber 13 through a pas- 
sage 19 formed in the bottom wall forthe chamber 13. 
On the interior wall of the chamber 13 is provided with 
longitudinally extending plural ribs 15 (in this embodi- 

20 ment three ribs are provided) which extend in parallel 
with the center axis of the body and which are ar- 
ranged at an angle of about 120*" one another to pre- 
vent the rod 20 from shaking or displacement as well 
as to form channels for the solution. As best shown 

25 in in Fig. 3, the ribs 1 5 extends from the top end of the 
interior wall of the chamber 13 to the bottom where 
the ribs 1 5 are connected with projections 14, respec- 
tively. 

The rod 20 is provided at its both ends with a mid- 
30 die-sized portion 23a, 23b and a small-sized portion 
22a, 22b coaxially extending therefrom. Each middle- 
sized portion 23a, 23b is partially cut away to form 
projections 24 with a circular arc cross section as well 
as to form channels for the medical solution. The 
35 small-sized portion 22a is placed on the projections 
14. 

The rod 20 is so designed that the outside diam- 
eter of the barrel 21 is equal to or slightly smallerthan 
that of the diameter of a circle inscribed tothe projec- 
40 tions 15, while the diameter of the small sized portion 
22b is smaller than that of the nozzle tip 30 to form 
an annular channel surrounding the small-sized por- 
tion. 

The nozzle tip 30 is a top-closed cylindrical mem- 
45 ber with a flange. The flange is fitted in the widened 
opening 16 of the body 11 and placed on the stepped 
portion 17 of the body 11. The nozzle tip 30 is provid- 
ed at its top wall 30a with a spraying opening 31 com- 
posed of a straight portion 31a and a tapered recess 
50 31b, as best shown in Fig. 4. The straight portion 31a 
of the spray opening 31 has a diameter ranging from 
0.2 to 0.4 mm and a length of 0.2 mm. The tapered 
portion 31 b extends downwardly from the lower end 
of the straight portion 31a at an opening angle of 86 
55 to 126° and is communicated with three swirl grooves 
32 carved on the bottom surface of the top wall 30a. 
The cylindrical portions 30b of the nozzle tip 30 is so 
designed that they have a diameter substantially 
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equal to the outer diameter of the middle-sized por- 
tion 23b. Thus, the nozzle tip 30 can be fixed to the 
rod 20 by press-fitting its cylindrical portion 30b on 
the projections 24. 

The swirl grooves 32 have a semicircular or semi- 
elliptical cross section gradually increasing outward- 
ly. The grooves have a width of 0.1 5 to 0.4 mm and a 
depth of 0.15 to 0.25 mm at the portion where it is 
communicated with the tapered portion 31 b. The size 
of the grooves is so determined that each groove has 
the minimum cross sectional area of 0.03 to 0.08 
mm2. If the cross sectional area is less than 0.03 
mm2, it is difficult to spray the viscous medical solu- 
tion as the flow rate of the solution is considerably de- 
creased. In addition, there is a fear that the grooves 
are stopped up during operation. If the cross sectional 
area of the groove exceeds 0.08 mm^, the medical 
solution is not atomized into finely divided particles. 

In use, the nozzle adapter 1 0 is held, for example, 
with the middle and index fingers so as to hook these 
fingers around the flange 12 and then inserted into 
nasal cavity. Then, the container 1 is pushed by the 
thumb to allow the container 1 to slide along its nozzle 
2 toward the flange 12 of the adapter 10. The medical 
solution in the container 1 is forced into the nozzle 
adapter 10 through the passage 19, passes into the 
passage formed between the bottom of the chamber 
1 3 and the rod 20, passages formed between the rod 
20 and the internal surface of the body 11 and parti- 
tioned by the ribs 15, enters into the annular channel 
surrounding the small-sized portion 22b of the rod 
20, and flows into the spraying opening through the 
swirl grooves. During passing though the swirl 
grooves, the solution is accelerated because of the 
decrease in the cross sectional area of the grooves, 
whirled in the tapered recess 31b of the spray open- 
ing, and then sprayed through the straight portion of 
the opening 31. 

In that manner, the spray container may be used 
several times by replacing the nozzle adapter with 
new one every spraying, provided that the spray con- 
tainer is filled with a viscous medical solution several 
times the required quantity for a dose. 

In fact, the medial solution containing a carboxy- 
vinyl polymer and having a viscosity of 500 to 3000 
cps was sprayed in finely divided particles with par- 
ticle sizes of 20 to 100 i^m. 

In the above embodiment, a tapered cylindrical 
hollow member is used for the adapter body, but there 
is no restriction in shapes of the adapter body. The 
adapter body may take any desired shapes as occa- 
sion demands. 

For example, the adapter body 11 can be modi- 
fied so that it has a cylindrical portion extending from 
the periphery of the flange 12. Also, the adapter body 
11 may have a pair of flanges extending diametrically 
from its lower end, instead of the annular flange 12. 
Further, the adapter body 11 may be provided at its 



barrel with two or more projections extending radially 
in diametrically opposed directions from each other to 
permit an operator to hook two fingers around the 
flanges as well as to allow for easy handling of the 

5 spray unit. In any cases, the size and shape of spray 
nozzle may be determined optionally so as to adjust 
a spraying angle and size or size distribution of par- 
ticles sprayed. 

Since the rod has small-sized portions 22a, 22b 

10 with arch-shaped projections 23a, 22b, the rod may 
be loaded into the body in any directions, thus making 
it easy to assemble the adapter. However, the rod 
may have one small-sized portion 22a with an arch- 
shaped projections 24 on one side which interacts 

15 with the nozzle tip 30. 



Claims 

20 1. Adisposable nozzle adapter for intranasal admin- 
istration of a viscous medical solution in combin- 
ation with a spray container, which comprises; 

a cylindrical body (11) having at its one end 
a cylindrical chamber (13) and at the other end a 

25 central bore (18) for attachment of said spray con- 

tainer, said bore being communicated with said 
chamber through a channel (19); 

a rod (20) arranged in the chamber of said 
body to form at least one channel between its ex- 

30 ternal surface and the inner surface of said 

chamber; and 

a nozzle tip (30) having a top wall (30a) 
and a cylindrical portion extending therefrom, 
said top wall being provided with a central spray 

35 opening (31), characterized in that said rod is pro- 

vided on its one end at the least with a small- 
sized portion (22a, 22b) and middle-sized portion 
(23a, 23b) and said top wall includes at the bot- 
tom surface a tapered recess (31b), and swirl 

40 grooves (32) extending from said tapered recess 

to the inner surface of said cylindrical portion, 
said swirl grooves having a cross-sectional area 
increasing outwardly, the cross-sectional area of 
said swirl groove being 0.03 to 0.08 mm^ at the 

45 minimum, said nozzle tip being fitted in the open- 

ing of said chamber and engaged with the mid- 
dle-sized portion of said rod to form an annular 
channel surrounding said small-sized portion 
and being communicated with said grooves. 

50 

2. A nozzle adapter according to claim 1 wherein 
said viscous medical solution has a viscosity 
ranging from 500 to 3000 cps. 

55 3. A nozzle adapter according to claim 1 wherein 
said body is provided on its inner wall with longi- 
tudinally extending plural ribs (15) which extend 
in parallel with the center axis of the body to form 
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channels for the solution between said rod and its 
inner surface. 

4. A nozzle adapter according to clainn 1 wherein 
said viscous medical solutions contains at least 
one carboxyvinyl polymer and has a viscosity 
ranging from 500 to 3000 cps. 

5. A nozzle adapter according to claim 1 wherein 
said spray opening of the nozzle tip has a diam- 
eter ranging from 0.2 to 0.4 mm. 



Patentansprijche 

1. Wegwerfdiisenadapter zur intranasalen Verab- 
reichung einerviskosen medizinischen Losung in 
Kombination mit einem Spruhbehalter, mit: 

einem zylindrischen Korper (11) mit einer 
zylindrischen Kammer (13) an seinem einen En- 
de und einer l\/littelbohrung (18) zum Befestigen 
des Spruhbehalters an dem anderen Ende, wobei 
die Bohrung mit der Kammer durch einen Kanal 
(19) verbunden ist; 

einem Stab (20), der in der Kammer des 
Korpers derart angeordnet ist, da& er wenigstens 
einen Kanal zwischen seiner Au&enflache und 
der Innenflache der Rammer bildet; und 

einer Dusenspitze (30) mit einer oberen 
Wand (30a) und einem sich davon erstreckenden 
zylindrischen Teil, wobei die obere Wand mit ei- 
ner IVIittelspruhoffnung (31) versehen ist, 

dadurch gekennzeichnet, 
da& der Stab an seinem einen Ende mit wenig- 
stens einem kleinformatigen Teil (22a,22b) und 
einem mittelgroBen Teil (23a, 23b) versehen ist, 
und die obere Wand an der Bodenf lache eine sich 
verjiingende Ausnehmung (31b) aufweist, und 
Wirbelrillen (32) sich von der sich verjungenden 
Ausnehmung zu der Innenflache des zylindri- 
schen Teils erstrecken, wobei die Wirbelrillen ei- 
nen sich nach au&en vergroflernden Quer- 
schnittsbereich aufweisen, wobei der Quer- 
schnittsbereich der Wirbelrille im Minimum 0,03 
bis 0,08 mm^, betragt, wobei die Dusenspitze in 
der Offnung der Kammer angebracht und mit 
dem mittelgrofien Teil des Stabs derart in Eingriff 
ist, daR sie einen den kleinformatigen Teil umge- 
benden ringformigen Kanal bilden, der mit den 
Rillen in Verbindung steht. 

2. Diisenadapter nach Anspruch 1 , be! dem die vis- 
kose medizinische Losung eine Viskositat im Be- 
reich von 500 bis 3000 cps aufweist. 

3. Dusenadapter nach Anspruch 1 , bei dem der Kor- 
per an seiner Innenwand mehrere, sich in Langs- 
richtung erstreckende Rippen (15) aufweist, die 



sich parallel zu der Mittelachse des Korpers der- 
art erstrecken, da& sie zwischen dem Stab und 
ihrer Innenflache Kanale fur die Losung bilden. 

5 4. Dusenadapter nach Anspruch 1 , bei dem die vis- 
kose medizinische Losung wenigstens ein 
Carboxivinyl polymer enthalt und eine Viskositat 
im Bereich von 500 bis 3000 cps aufweist. 

10 5. Dusenadapter nach Anspruch 1, bei dem die 
Spruhoffnung der Dusenspitze einen Durchmes- 
ser im Bereich von 0,2 bis 0,4 mm aufweist. 



15 Revendications 

1. Adapteurde buse jetable pourl'administration in- 
tranasale d'une solution medicale visqueuse en 
combinaison avec un conteneur de produit de 

20 pulverisation, qui comprend : 

- un corps cylindrique (11) ayant a I'une de 
ses extremit^s une chambre cylindrique 
(13) et a son autre extremite un alesage 
central (1 8) pour la fixation dudit conteneur 

25 de produit de pulverisation, ledit alesage 

communiquantavec ladite chambre par I'in- 
term^diaire d'un canal (19); 

- une tige (20) disposee dans la chambre du- 
dit corps pour former un canal entre sa sur- 

30 face ext^rieure et la surface int^rieure de 

ladite chambre; et 

- une extremite (30) de buse ayant une parol 
superieure (30a) et une partie cylindrique 
s'etendant a partir de celle-ci, ladite parol 

35 superieure pr6sentant une ouverture cen- 

trale de pulverisation (31), caracterise en ce 
que ladite tige comporte a son extremite au 
moins une partie de petite dimension (22a, 
22b) et une partie de dimension moyenne 

40 (23a, 23b), ladite parol superieure 

comprend a la surface inf^rieure un ^vide- 
ment conique (31 b) et des rainures de tour- 
billonnement (32) s'^tendant entre ledit ^vi- 
dement conique et la surface interieure de 

45 ladite partie cylindrique, lesdites rainures 

de tourbillonnement ayant une aire dans 
une section transversale qui croit vers I'ex- 
terieur, I'aire de la section transversale de 
ladite rainure de tourbillonnement etant de 

50 0,03 ) 0,08 mm^ au minimum, ladite extre- 

mity de la buse ^tant mont^e dans I'ouver- 
ture de ladite chambre et engagee dans la 
partie des dimension moyenne de ladite 
tige pour former un canal annulaire entou- 

55 rant ladite partie de petite dimension et 

communiquant avec lesdites rainures. 

2. Adaptateur de buse selon la revendication 1; 
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dans lequel ladite solution nnedicale visqueuse a 
une viscosite comprise entre 500 et 3000 cps. 

3. Adaptateur de buse selon la revendication 1, 

dans lequel ledit corps comporte sur sa parol in- 5 
t^rieure plusieurs nervures s'etendant longitudi- 
nalement (15) qui s'etendent parallelement k 
I'axe du corps pour former des canaux pour la so- 
lution entre ladite tige et sa surface interieure. 



4. Adaptateur de buse selon la revendication 1, 
dans lequel ladite solution medicale visqueuse 
contient au moins un polymere carboxyvinylique 
et presente une viscosite comprise entre 500 et 



5. Adaptateur de buse selon la revendication 1, 
dans lequel ladite ouverture de pulverisation de 
I'extremite de la buse a un diametre compris entre 



10 



3000 cps. 



15 



0,2 et 0,4 mm. 
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